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OBJECTIVES 


The  principle  objective  of  this  laboratory  is  the  development 
of  types  of  sheep  which  are  adapted  to  the  semi-arid  range 
conditions  of  the  Southwest,  and  to  the  economic  requirements  of 
Navajo  Indians  and  other  sheep  producers  of  this  area.    In  the 
pursuit  of  this  objective,  it  has  been  the  policy  to  en^loy  basic 
breeding  methods  that  can  be  used  by  other  stockmen  of  this  area. 
Values  of  the  wools  are  studied,  and  the  selection  of  breeding 
animals  is  based  on  production  records  as  measured  under  range 
environmental  conditions.    Emphasis  has  been  placed  on  adapt- 
ability and  longevity  of  the  sheep,  yield  of  wool  and  its 
suitability  for  hand  weaving  and  commercial  manufacture,  and  the 
quality  and  quantity  of  lambs  produced. 
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OUTLINE  OF  RESEARCH  PROGRAM 


In  ordtr  to  achieve  the  above  objectives,  the  research  program 
of  the  Southwestern  Range  and  Sheep  Breeding  Laboratory  is  conducted 
under  the  authority  of  five  research  projects.    Four  of  these  projects 
are  investigated  exclusively  at  Fort  Wingate.    Three  of  them  deal 
primarily  with  sheep  breeding,  while  the  fourth  is  concerned  with 
investigations  of  wool  and  its  various  qualities.    These  four 
projects  provide  for  maximum  utilization  of  the  sheep  maintained  at 
Fort  Wingate  and  the  records  obtainable  from  them. 

The  fifth  project  is  conducted  at  University  Park,  New  Mexico 
in  cooperation  with  the  New  Mexico  State  Agricultural  Experiment 
Station.    It  is  part  of  a  larger  project,  with  other  phases  of  the 
work  being  conducted  at  Dubois,  Idaho;  Tifton,  Georgia;  and 
Beltsville,  Maryland.    The  five  projects  are  as  follows: 

AH  bl-10   Iinprovement  of  Navajo  sheep  by  line  breeding  and 
selection  within  the  Navajo  strain. 

AH  bl-ll   Improvement  of  fine  wool  sheep  under  southwestern 
conditions • 

In5)rovem*nt  of  coarse  wool  sheep  for  the  production 
of  wool  suitable  for  Navajo  hand  weaving. 

Investigations  of  wool  for  the  improvement  of 
Navajo,  Navajo  crossbred,  Targhee  and  Targhee 
crossbred  sheep  under  southwestern  range  conditions. 

Influence  of  environment  at  different  geographic 
locations  on  fleece  and  body  traits  of  sheep. 
This  is  a  U.S.D.A.  contributing  project  to  the 
Western  Regional  Project  W-U6:    The  effects  of 
environmental  stresses  on  range  cattle  and  sheep 
production. 


AH  bl-12 
AH  b5-6 

AH  b3-8 
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ROSTER  OF  PERSONNEL 


Date  Entered 


Name 

Title 

on  Duty 

Duties 

Stanley  L.  Smith 

Animal  Husbandman 

Jul,  23, 

1952 

Director 

Earl  £•  Ray 

Animal  Husbandman 

Oct,  6, 

1958 

Genetics 

Gordon  L,  Jessup,  Jr. 

Animal  Husbandman 

Mar,  17, 

1952 

Sheep  Invest- 
igations 

Jack  L.  Ruttle  ^ 

Animal  Husbandman 

Aug.  26, 

1957 

Sheep  Invest- 
igations 

Alison  S.  Dodge 

Clerk  (Stenography) 

June  3, 

1951 

Clerical 

Glenn  C,  Perkins 

Labor  Supervisor 

Sept.2]|, 

1951 

Operations 

Jimmie  Gleason 

Maintenance  I%n 

Apr .  1, 

19U2 

Maintenance 

rreo.  iJescnene 

ijaoor  iieauer 

Oct.  2, 

19U7 

v>amp  lenuer 

oa.±vxn  vjxeeison 

juauorer 

Sept.  U, 

1956 

vijL  see  xxane  o  us 

Sam  Martinez  ^ 

Animal  Caretaker 

Apr,  9, 

1956 

Sheepherder 

Kee  Cayateneto  ^ 

Animal  Caretaker 

Aug.  h, 

1957 

Sheepherder 

Bahozhonie  W.  Begay 

Animal  Caretaker 

Nov,  2, 

1959 

Sheepherder 

Sam  Sage 

Animal  Caretaker 

Jan. 

I960 

Sheepherder 

1,  Gordon  L,  Jessup,  Jr,  in  leave  without  pay  status  from  September  21,  1957 
until  July  11,  I960  in  order  to  pursue  graduate  studies  at  Oregon  State 
College,  Corvallis,  Oregon, 

2,  Jack  L,  Ruttle  resigned  effective  January  9,  1959. 

3,  Sam  Martinez  resigned  effective  December  2,  1959. 
li.    Kee  Cayateneto  resigned  effective  August  13>  1959. 


PUBLICATIONS 


The  following  papers  have  been  published  since  the  establishment 
of  the  Southwestern  Range  and  Sheep  Breeding  Laboratory: 

1.  The  Navajo  Sheep  Industry  and  Needs  for  Its  Improvement: 

J,  M.  Cooper,  The  Sheep  Breeder,  May  1939.    (Out  of  Print). 

2.  The  Sheep  Industry  of  Indians  in  the  Southwest: 

J.  M.  Cooper  and  Dewey  Dismuke,  Indians  at  Work,  August,  1939. 
(Out  of  Print). 

3.  Breeding  for  Adaptability  to  Local  Conditions,  with  Special 
Reference  to  Sheep  on  the  Navajo  Indian  Reservation: 

J,  M.  Cooper,  American  Society  of  Animal  Production,  1939. 
(Out  of  Print). 

k*    Improvement  of  the  Navajo  Sheep: 

Cecil  T.  Blunn,  Journal  of  Heredity,  March  19i;0. 

5.  Breeding  for  Quality  Wool: 

James  0.  Grandstaff ,  The  National  Wool  Grovjer,  jJ^iLy,  19U0. 
(Out  of  Print). 

6.  A  Rapid  Method  for  Projecting  and  Measuring  Cross  Sections  of 
Wool  Fibers: 

James  0.  Grandstaff  and  Walter  L.  Hodde,  Circular  No.  590, 
U,  S,  Department  of  Agriculture,  December  19hO» 

7.  Evaluating  Fleece  Characteristics  of  Navajo  Sheep  from  a 
Breeding  Standpoint: 

James  0,  Grandstaff,  Rayon  Textile  Monthly,  October -November  19^1. 

8.  Wool  Characteristics  in  Relation  to  Navajo  Weaving: 

James  0.  Grandstaff,  Technical  Bulletin  No.  790,  U.  S.  Department 
of  Agriculture,  January  19U2. 

9.  Characteristics  and  Production  of  Old-Type  Navajo  Sheep: 
Cecil  T.  Blunn,  Journal  of  Heredity,  May  19li3.    (Out  of  Print). 

10,  The  Influence  of  Seasonal  Differences  on  the  Growth  of  Navaijo 
Lambs: 

Cecil  T,  Blunn,  Journal  of  Animal  Science,  February  19U;* 
(Out  of  Print). 

11.  A  Preliminary  Report  on  the  Post-Natal  Development  of  the 
Fiber  Characteristics  of  the  Fleeces  of  Navajo  Sheep: 
James  0.  Grandstaff  and  Cecil  T.  Bluna^  «>ournal  of  Animal 
Science,  May  19l*ii*    (Oirb  of  Print). 
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PUBLICATIONS.  COWTINUED; 


12 •    Coinparison  of  the  Yields  of  Side  Samples  from  Weanling  and 
Yearling  Sheep: 

Cecil  T.  Blunn  and  James  0.  Grandstaff>  Journal  of  Animal 
Science,  May  19U5. 

13.    Yearly  Differences  in  Growth  of  Navajo  and  Crossbred  Ewe  Lambs: 
Cecil  T.  Blunn,  Journal  of  Animal  Science,  August  19ii5. 

111.    Evaluating  Fleece  Quality  of  Navajo  Sheep  from  Small  Samples: 
James  0.  Grandstaff  and  Cecil  T.  Blunn,  Journal  of  Agricultural 
Research,  September  19hS* 

15.  Improvement  of  Wool  for  Navajo  Hand  Weaving: 

James  0.  Grandstaff  and  Cecil  T,  Blunn,  Indians  ^it  Work,  March  19U5. 
(Out  of  Print). 

16.  Relation  of  Kemp  and  Other  Medijllated  Fibers  to  Age  in  the  Fleeces 
of  Navajo  and  Crossbred  Lambs: 

James  0^  Grandstaff  and  Harold  W.  Wolf,  Journal  of  Animal  Science, 
May  1917. 

17.  Comparison  of  Corriedale  x  NaVajo  and  Romney  x  Navajo  Crosses: 
James  t)*  Gi-andstaff,  Joiirnal  of  Animal  Science,  November  l9ii8. 

18.  Size  of  Lambs  at  Weaning  as  a  Permanent  Characteristic  of  Navajo 
Ewes: 

George  M.  Sidwell  and  James  0.  Qraridstatf,  Journal  of  Animal 
Science,  August  19U9. 

19 •    Adaptation  of  Livestock  to  New  Environments: 

James  0.  Grandstaff,  for  publication  in  Proc.  United  Nations 
Scientific  Conference  on  Conseorvation  and  Utilization  of 
Resources,  Lake  Success,  New  York,  19li9. 

20.  Fertility  and  Reproduction  in  Sheep  in  Relation  to  Breeding  and 
Environment : 

James  0.  Grandstaff,  presented  at  International  Symposium  on 
High  Altitude  Biology  held  at  Lima,  Peru,  South  America, 
November  23-30,  19U9. 

21.  Genetic  and  Environmental  Factors  Affecting  Staple  Length  in 
Navajo  and  Navajo  Crossbred  Weanling  Lambs: 

George  M.  Sidwell,  James  0.  Grandstaff  and  Donald  A.  Price, 
Journal  of  Animal  Science,  February  1951. 

22.  Lamb  Production  of  Navajo  Ewes  Bred  to  Columbia  and  Romney  Rams, 
and  Navajo  Crossbred  Ewes  Bred  to  Lincoln  and  Cotswold  Rams: 
Donald  A.  Price,  James  0,  Grandstaff  and  George  M.  Sidwell, 
Journal  of  Animal  Science,  February  1951. 


PUBLICiPIONS,  CO^mNUED! 


23.    Genetic  and  Environmental  Factors  Affecting  Type  and  Condition 
in  Navajo  and  Navajo  Crossbred  VJeanling  Lambs: 
George  M.  Sidwell,  Donald  A,  Price  and  James  0»  Grandstaff, 
Journal  of  Animal  Science,  May  19Sl. 

2U.    Effects  of  Some  Genetic  and  Environmental  Factors  on  Yearling 
Traits  of  Navajo  and  Navajo  Crossbred  Ewes: 
Donald  A.  Price,  George  M,  Sidwell  and  James  0.  Grandstaff, 
Journal  of  Animal  Science,  November  1953. 

25.  Some  Aspects  of  Twin  Vs.  Single  Lambs  of  Navajo  and  Navajo 
Crossbred  Ewes: 

George  M,  Sidwell,  Journal  of  Animal  Science,  February  1956, 

26,  Estimation  of  Clean  Fleece  Weight  from  Small  Side  Samples 
and  from  Wool  Density,  Body  Weight,  Staple  Length  and  Grease 
Fleece  Weight: 

George  M,  Sidwell,  Gordon  L,  Jessup,  Jr.  and  W,  D.  McFadden, 
Journal  of  Animal  Science,  February  19S6, 

27 •    Some  Factors  Influencing  Fiber  Diameter  in  Yearling  Ewe 
Fleeces: 

George  M.  Sidwell  and  Gordon  L,  Jessup,  Jr.,  Western  Section 
Meetings  of  the  American  Society  of  Animal  Production, 
Reno,  Nevada,  July  16-18,  1956. 

28.  A  Comparison  of  Five  Methods  of  Estimating  Clean  Fleece 
Weight: 

George  M.  Sidwell,  P.  E.  Neale  and  Gordon  L.  Jessiip,  Jr., 
Journal  of  Animal  Science,  August  1958. 

29.  Tests  Reveal  Importance,  Influence  of  Large  Bodied,  Weighty 
Ewes: 

Jack  L.  Ruttle,  The  National  Wool  Grower,  October  1958. 

30.  Effect  of  Age  on  the  Selection  of  Rams: 

Jack  L.  Ruttle  and  George  M.  Sidwell,    Sheep  and  Goat 
Raiser,  February  1959.    Also  published  under  the  title. 
Beware  of  Judging  Strictly  by  Size,  in  The  National  Wool 
Grower,  May  1959. 
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TABLE  1.    SUMMARY  OF  PRECIPITATION 


Fort  Wing ate  El  Morro 


t  Average 
«  186U-1911 

Average 
1933-19$8 

1959 

i960 

1  Normal 

1959 

i960 

January 

'  •96 

l«0o 

•19 

1.11 

'  .93 

•47 

1.12 

February 

'  1.42 

.65 

•76 

1.12 

'  .84 

•  22 

0^ 
.81 

March 

'  1.02 

.95 

•18 

1  1 

•hh 

'  1.19 

.17 

.39 

April 

'  •98 

•65 

1.25 

.34 

'  .00 

01. 
.04 

J.!. 
•44 

May 

■  .58 

.65 

m 

T 

.63 

f          t  *i 
'  .4I 

.02 

/it 
•61 

June 

t  /In 

•51 

1.00 

.40 

'  .53 

ill 
.64 

•52 

July 

*  2»3h 

1*97 

•38 

.71 

'  l«o0 

00 

•  00 

0*9 

•  •87 

August 

•  2.31 

2.12 

1.93 

.60 

'  2.76 

1  On 

4.80 

.59 

September 

»  1.37 

1.17 

.U7 

.26 

'  1.U6 

•m 

.32 

October 

»  1.05 

1.06 

2.53 

2.30 

»  1.01 

2^32 

1.78 

November 

I  '"^^ 

.65 

.1*5 

.32 

»  .52 

.03 

.13 

December 

»  .97 

.95 

1.1*1* 

.58 

»  1.03 

1.19 

.U5 

1 

ANNUAL 

'  11+.U5 

12.39 

10.58 

8.81 

'  13.07 

11.72 

8.03 

The  above  table  summarizes  the  precipitation  at  Fort  Wingate  and  El  Morro, 
New  Me^xico.    El  Morro  data  is  presented  because  the  ewes  and  lambs  are  grazed 
on  El  Morro  range  for  a  large  part  of  the  year  and  because  there  are  sometimes 
appreciable  differences  in  the  amounts  of  precipitation  between  the  two 
locations.    Data  at  Fort  Wingate  from  1938  to  the  present  have  been  con5)iled 
from  station  records.    All  other  data  have  been  secured  from  the  U,  S.  Weather 
Bureau  reports. 


*  H 
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VEATHER  CONDITIONS 


19S9 


With  the  exception  of  the  months  of  April,  June,  October  and 
December,  the  year  of  1959  was  considerably  drier  than  average  at 
Fort  Wingate.    Total  precipitation  recorded  at  the  Laboratory 
amounted  to  10*58  inches. 

Rainfall  at  El  Morro,  also,  amounted  to  only  90  percent  of 
normal  in  1959,  with  an  annual  total  of  11.72  inches,  ii.80  inches 
of  which  fell  dui*ing  the  month  of  August. 


I960 


Fort  Wingate  shows  only  two  years,  on  record,  which  were 
drier  than  I960.    Total  I960  precipitation  amounted  to  8.81  inches; 
in  1956,  total  precipitation  was  8.12  inches,  and  in  1950,  precip- 
itation recorded  at  Fort  Wingate  totaled  only  6,06  inches. 

There  was  more  water  on  the  El  Morro  range  during  the  spring 
of  i960  than  at  any  time  during  the  previous  ten  years,  although 
total  annual  precipitation  was  only  61  percent  of  normal,  amounting 
to  8.03  inches. 
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SUMMARY  OF  OPERATIONS,  1959 


Weather  and  range  conditions  were  not  considered  good  in  1959* 
although  later  than  usual  summer  rains  brought  the  grass  along  to 
average  or  better.    Late  arriving  frosts  permitted  growth  and  curing 
of  the  forage  until  late  in  the  fall. 

The  acquisition  of  a  small  bulldozer  enabled  the  building  of 
roads  and  some  water  holes  on  areas  of  the  Ft.  Wingate  range  not 
previously  used.    The  dry  summer  made  it  necessary  to  use  all  of  the 
available  range  at  Ft.  Wingate  because  the  El  Morro  range  had  no 
water  or  grass  until  after  the  rains  in  late  August.    Benefits  from 
the  1958  cabling  of  approximately  IJOO  acres  of  our  east  range  began 
to  pay  off  in  1959  as  the  trees  had  died  and  sheep  could  graze  between 
them.    More  pinon  and  juniper  eradication  would  further  increase  the 
grazing  potential. 

Due  to  a  gradually  diminishing  flow  from  tvro  springs  near 
headquarters,  it  became  necessary  to  drill  a  well.    One  was  completed 
in  June,  1959  which  produced  on  test  50  GPM  from  a  depth  of  135  feet. 
The  water  stands  at  68  feet,  measured  from  the  top  of  the  well,  and 
has  a  four  foot  draw  down  when  pumped  at  a  rate  of  2h  GPM.  No 
shortage  of  water  has  been  experienced  since  the  well  was  put  into 
operation. 

In  previous  years  the  ram  lambs  have  always  been  herded  in  a 
separate  flock  from  weaning  time  until  placed  in  a  dry  lot  for 
feeding,  in  December.    In  1959^  when  grass  became  available,  they 
were  turned  loose  in  one  of  the  fenced  pastures  at  Ft.  Wingate. 
Gains  were  exceptionally  good  throughout  the  fall  and  early  winter, 
but  it  became  necessary  to  put  them  on  feed  in  January,  I960. 
Colder  than  usual  winter  weather,  plus  considerable  snow,  brought 
the  coyotes  in,  and  losses  were  mounting.    After  having  been  fed 
for  the  remainder  of  the  winter,  the  fall  gains  were  still  apparent 
when  they  were  weighed  as  yearlings  in  June,  I960. 

The  second  fenced  pasture  was  completed  early  in  1959  by 
enclosing  the  area  between  the  railroad  and  U,  S.  66  highway.  It 
is  not  a  large  area,  having  been  calculated  at  800  acres  from  aerial 
photographs.    The  carrying  capacity  is  much  greater  than  comparable 
range,  however,  due  to  the  Rio  Puerco  running  through  it,  diagonally. 
The  mature  rams  feed  almost  exclusively  on  weeds,  grass  and  browse 
growing  in  the  arroyo  of  the  Rio  Puerco  during  the  summer  months. 
A  dependable  water  supply  is  badly  needed  in  this  pasture,  and  it 
has  become  obvious  that  a  well  will  have  to  be  drilled  in  the  near 
future  • 

The  mature  rams  have  not  been  herded  since  the  completion  of 
the  south  pasture  in  1958. 
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SUMMARY  CF  OPERATIONS.  1959 »  CONCLUDSD. 


S\5)plcinental  feeding  during  the  winter  months  has  been  followed 
with  both  the  ewe  and  ewe  lamb  herds.    The  rate  was  approximately 
one  third  and  one  fourth  pounds  per  head  daily,  respectively,  but  the 
mature  rams  are  not  fed.    The  s\:^plement  fed  is  a  pellet  composed  of 
seventy  percent  alfalfa,  20  percent  milo  and  10  percent  molasses* 


-  lit  - 


SUMMARY  OF  OPERATIONS,  1^60 


The  winter  of  I960  was  much  colder  than  usual,  with  considerable 
snow.    Due  to  crusted  snow  at  El  Morro,  the  sheep  wintered  on  the  Ft. 
Wing ate  range.    Consequently,  the  El  Morro  range  was  far  better  in  thm 
spring  than  the  Ft.  Wingate  range,  with  water  holes  filled  and  plenty 
of  new  growth.    The  yearling  ewes  were  first  trucked  to  El  Morro  after 
shearing  and  dusting  in  late  April.    They  were  followed  by  ewes  with 
lairibs,  in  May,  when  the  lambs  were  old  enough. 

The  lease  on  the  range  at  El  Morro  terminated  on  June  30,  I960 
and  a  new  range  near  Ramah,  about  lL|.  miles  to  the  west,  was  leased 
from  Mr.  Vance  Bond.    The  sheep  were  trailed  from  the  El  Morro  range 
to  the  Bond  range  at  the  end  of  June.    The  usual  summer  rains  failed 
to  make  their  appearance,  so  the  range  condition  appeared  critical  by 
early  August.    The  Bond  range  has  more  than  adequate  x^ater  developments 
so  there  was  no  shortage  of  water,  as  had  often  been  experienced  on  the 
El  Morro  range.    In  spite  of  the  apparent  lack  of  grass  during  the 
summer,  some  groups  of  lambs  had  heavier  than  average  weights  when 
weighed  in  September  than  they  had  ever  had  before. 

When  the  sheep  were  trucked  from  the  Bond  range  to  Ft.  Wingate 
in  late  November,  there  was  no  grass  left  anyvjhere.    There  can  be  no 
further  grazing  without  damage  to  the  range  and  loss  of  sheep  until 
adequate  soil  moisture  conditions  are  restored.    Reserve  forage  at 
Ft.  Wingate  was  adequate  to  carry  the  sheep  until  April,  1961.  If 
no  spring  moisture  is  received,  it  will  be  necessary  to  support  the 
sheep  on  pellets  until  the  summer  rains  come. 

Insufficient  grass  and  predator  trouble  made  it  necessary  to 
put  the  ram  lambs  on  feed  early  in  the  fall  of  I960, 

A  continuing  program  in  cooperation  with  the  Agricultural 
Research  Service  Animal  Parasite  Research  Laboratory  of  Albuquerque, 
to  find  a  practical  and  efficient  means  for  controlling  head  grubs 
(Oestrus  ovis),  has  existed  for  several  years.    The  use  of  Dew's 
ET  -  57  was  effective  but  it  also  induced  fever  and  a  break  in  the 
wool  fiber.    After  experience  was  gained  with  dimethoate  (an 
organic  -  phosphate  compound),  the  entire  flock  was  treated  vrith  it 
in  December,  I960.    It  is  almost  100  percent  effective  in  destroying 
first  and  second  instars,  but  the  dosage  must  be  closely  adjusted  for 
the  body  weight  of  each  sheep. 

The  third  and  largest  pasture,  which  encloses  approximately 
four  sections  of  land,  v/as  fenced  in  during  I960,  with  the  exception 
of  three  water  gaps.    This  is  the  most  accessible  portion  of  the  east 
range,  and  it  also  has  the  greatest  carrying  capacity. 
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SUMMARY  OF  OPERATIONS^  I960,  CONCLUDED 


Two  steel  buildings  that  have  been  needed  for  some  time  were 
acquired  in  I960;  one  will  be  used  for  storage  and  the  other  for 
weighing,  lambing,  shearing  and  semen  testing.    These  buildings 
were  acquired  from  State  funds. 

The  rams  were  not  left  with  the  ewe  flock  during  the  winter 
as  pasture  forage  was  adequate. 
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SUMMARY  OF  BREEDING  PROGRAM 


The  Navajo  breeding  group  ef  sheep  are  descended  from  the 
original  old  type  Navajo  sheep  obtained  by  the  Laboratory  in  1935. 
They  have  been  maintained  as  a  closed  line  with  improvement  derived 
entirely  through  selection. 

The  Coarsewool  line  is  made  up  of  the  offspring  from  the 
following  matings  and  the  reciprocals  thereof: 

This  line  has  been  closed  since  195U  when  final  crosses  were 
completed.    Further  iiproveraent  will  be  based  on  selection  and 
breeding  within  the  line. 

The  Finewool  line  is  composed  chiefly  of  the  offspring  of 
Targhee  rams  bred  to  (Ci  x  N)(Ri  x  N)  and  (Ri  x  N)(Ci  x  N)  ewes. 

It  also  contains  offspring  of  Debouillet  and  Merino  rams  bred  to 
the  same  type  ewes  and  Rambouillet  rams  mated  to  Navajo  ewes. 
This  line  has  also  been  closed  since  19$U  when  final  crosses  were 
completed.    Improvement  will  be  continued  by  selection  and  matings 
within  the  line. 

Group  25  is  of  purebred  Targhee  breeding.    One  hundred  ewes 
were  purchased  in  Idaho  and  Montana,  and  first  bred  in  19Sh»  This 
line  has  been  slow  to  adapt  to  New  Mexico  conditions,  with  the 
result  that  it  has  been  difficult  to  maintain  numbers.  Rams 
representing  several  inbred  and  control  lines  are  obtained  from 
the  U.  S.  Sheep  Experiment  Station,  Dubois,  Idaho  to  serve  the 
dual  purpose  of  improving  the  Fort  Wing ate  sheep  and  of  testing 
the  lines  produced  at  Dubois. 

Ewes  in  groups  20,  21,  22  and  23  are  average  Navajo 
Reservation  ewes  obtained  in  1952-53 >  or  the  offspring  of  these 
ewes.    The  original  ewes  were  predominately  of  low  grade 
Rambouillet  or  Merino  breeding. 

Group  20  is  a  control  group.    The  rams  are  of  the  same 
breeding  as  the  ewes.    In  group  21,  the  rams  are  good  quality 
Rambouillets  obtained  from  the  Navajo  Tribal  Ram  flock,  at 
Sanders,  Arizona.    The  rams  used  in  group  22  are  purebred  Targhees, 
and  are  either  obtained  from  the  U.  S,  Sheep  Experiment  Station, 
Dubois,  Idaho,  or  are  produced  at  Fort  Wingate  in  breeding  group  25. 
Rams  used  in  group  23  are  of  coarsewool  breeding  and  are  produced 
at  Fort  Wingate  in  group  l6. 
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SUMMARY  CF  BREEDING  PROGR-AK3  CONaUDED. 


Selection  in  groups  21,  22,  and  23  is  on  the  eire  side  only. 
All  ram  lambs  are  discarded,  and  new  rams  of  designated  breeding 
are  \ised  each  year.    In  the  control  gro\xp  (group  20),  selection 
of  both  rams  and  ewes  is  made  at  random. 
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EFFECTS  OF  PREGNANCY  MD  LACTATION  ON  WOOL  PRODTOTION 


The  effects  of  pregnancy  and  lactation  on  wool  production  of 
range  ewes  were  investigated,  using  the  records  of  jQh  ewes  at  Fort 
Wing  ate.    Preliminary  results  show  that  the  ewes  which  gave  birth 
to  a  lamb  produced  less  clean  w  ool  than  a  dry  ewe,  and  that  ewes 
which  weaned  a  lamb  produced  less  clean  wool  than  ewes  that  gave 
birth  to  a  lairib  but  failed  to  raise  it.    Ewes  giving  birth  to  twins 
and  weaning  twins  produced  1,2  pounds  or  25  percent  less  clean  wool 
than  ewes  which  were  dry.    The  ewes  giving  birth  to  singles  and 
weaning  singles  produced  0,8  pounds  or  17  percent  less  clean  wool 
than  ewes  which  were  dry.    These  figures  indicate  that  the  lamb 
production  of  the  ewe  should  also  be  considered  when  selecting  ewes 
on  the  basis  of  their  wool  production. 


THE  EFFECT  OF  BODY  WEIGHT  OF  EWES 
ON  BIRTH  AND  WEANING  WEIGHTS  OF  LAMBS 


The  effect  of  body  weight  of  ewes  at  breeding  time  on  birth 
and  weanling  weights  of  subsequent  lambs  was  examined  at  Fort 
Wing ate.    Body  weights  of  7l6  ewes  taken  at  breeding  time  were 
related  to  the  subsequent  lamb  production.    The  results  indicate 
that  each  pound  increase  in  body  xfeight  of  the  ewes  results  in  0,09 
pound  increase  in  birth  weight  and  0,17  pound  increase  in  weaning 
weight  of  the  lambs.    It  was  also  found  that  for  each  pound  increase 
in  birth  weight  of  lamb  there  was  5»8  pounds  increase  in  weaning 
weight ♦ 
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RELATIONSHIP  BETT/JEEN  BIRTH  l^IGHT  AND  RATE  OF  SURVIVAL 


The  relationship  between  birth  weight  and  rate  of  survival  of 
offspring  was  studied  at  Fort  Wingate  from  the  records  of  2,238  ewes. 
Birth  weights  ranged  from  3,0  to  13.9  pounds  and  were  separated  into 
one  pound  class  intervals.    Survival  percentages  for  single  and  twin 
lambs  are  shoxm  in  the  following  table: 


Birth  Weight  of  Lambs  Percent  of  Lambs  Surviving 
 (Pounds )   Single  Lambs       Twin  Lambs 

3.0  •  3.9  0  0 

h.O  -  li.9  67  56 

5.0  •  5.9  85  56 

6,0  -  6.9  85  71 

7.0  •  7.9  81;  79 

8.0  -  8,9  91  78 

9.0  -  9.9  93  100 

10.0  1Q.9  91  57 

11.0  -  11,9  92  0 

12.0  -  12.9  91  0 

13,0  -  13,9  67  0 


Lambs  weighing  less  than  U.O  pounds  have  no  chance  to  siorvive 
under  Fort  Wingate  conditions.    The  optimum  rate  of  survival  for 
both  single  and  twin  lambs  occurs  at  a  birth  weight  of  9.0  -  9,9 
pounds,  with  the  percentage  of  survival  declining  in  both  heavier 
and  lighter  lambs  born  single  or  twin.    Survival  rates  for  singles 
and  twins  follow  a  similar  pattern,  but  the  change  in  rate  of 
survival  between  weight  groups  is  more  pronounced  for  twins. 
Single  and  twin  lambs  that  survived  weighed  0.U2  and  0.86  pounds 
more  at  birth,  respectively,  than  those  which  did  not  survive.  For 
those  ewes  producing  singles,  the  lamb  survival  rate  increased  through 
five  years  old  dams,  and  then  leveled  off  for  six  year  olds.  Ewes 
that  are  six  years  old  or  older  can  adequately  care  for  a  single  lamb, 
but  do  not  do  as  well  id-th  twin  lambs. 
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HERDED  VERSUS  FENCED  RANGES 


A  study  of  herded  versus  fenced  ranges  was  undertaken  at 
Fort  V/ingate,    Gain  in  body  weight  of  ram  lambs  from  weanling  to 
yearling  ages  (September  to  June)  was  used  as  a  measure  of  the 
relative  value  of  the  two  systems  of  management.    In  1958  under 
herded  conditions,  6?  ram  lambs  made  an  average  gain  of  ShmO 
pounds,  while  in  1959  on  fenced  range,  73  ram  lambs  of  similar 
breeding  averaged  66.2  pounds  gain.    This  is  an  advantage  of  12,2 
pounds  of  gain  in  favor  of  the  lambs  under  fence.    The  ewe  lambs 
(251  in  1958  and  2U8  in  1959)  were  herded  both  years  and  were 
used  for  comparative  purposes.    The  1959  ewe  lambs  gained  only  1,7 
pounds  more  than  the  1958  ewes  from  September  to  June,    Thus  the 
differences  that  were  fo\ind  for  the  ram  lanibs  were  only  slightly 
affected  by  early  environmental  differences,  and  can  be  largely 
attributed  to  the  difference  in  management. 
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RESEARCH  PROJECT  AH  b3  -  8 


Project  W-U6:    The  Effects  of  Environmental 
Stresses  on  Range  Cattle  and  Sheep  Production 


Influence  of  Environment  at  Different  Geographic 
Locations  on  Fleece  and  Body  Traits  of  Sheep. 


This  project  was  initiated  in  19$7  with  UO  Rambouillet  rams,  born 
in  19^^ 3  from  the  genetically  stabilized  group  at  Dubois,  Idaho.  These 
were  divided  into  eight  approximately  equal  groups  by  randomizing  within 
body  weight  classes.    Two  groups  each  were  placed  at  Dubois,  Idaho j 
University  Park,  New  Mexico j  Beltsville,  Maryland;  and  Tifton,  Georgia, 
in  early  March,  1957.    One  group  of  five  rams  at  each  location  was 
individually  fed  with  5«U  pounds  (10  percent  moisture)  daily  of  alfalfa 
pellets  from  a  common  source.    The  other  group  of  five  rams  at  each 
location  was  handled  and  fed  vjith  other  flock  rams  at  that  location. 
This  generally  involved  pasture  or  range  except  in  winter,  but  those 
at  New  Mexico  were  fed  in  a  dry  lot  the  entire  year.    In  May,  1959,  all 
these  rams  were  sold  and  another  group  of  new  rams  born  in  195?  were 
distributed  to  each  of  the  four  locations.    Numerous  body  and  fleece 
scores,  measurements,  and  samples  were  taken  when  the  rams  were  sheared 
in  April-May  in  1957,  1958,  1959  and  I960.    Immediately  after  shearing 
in  1958  and  I960,  2h  of  the  rams  were  transferred  among  locations  so 
that  one  ram  from  each  treatment  at  each  location  was  sent  to  each 
other  location  for  the  second  year  and  one  or  two  rams  from  each 
treatment  at  each  location  were  retained  at  that  location  for  the 
second  year. 

The  rams  at  New  Mexico  gained  the  most  during  the  1959-60  period, 
while  during  the  1957-58  period,  the  rams  at  Maryland  gained  the  most. 
Weight  gains  were  greater  for  the  individual-fed  rams  than  for  the 
group-fed  rams.    Also,  more  variation  was  found  between  locations  for 
the  group-fed  rams  than  for  the  individually-fed  rams  for  all  years. 

Feed  consumption  per  pound  of  gain  was  highest  at  Georgia  and 
lowest  at  New  Mexico.    There  was  little  difference  in  pounds  of  feed 
required  per  pound  of  wool  produced  at  any  of  the  locations. 

Observations  are  being  made  on  the  histology  of  the  skin,  and 
the  work  to  date  shows  a  fairly  uniform  penetration  of  follicles  in 
the  skin  at  all  locations.    The  wool  follicles  of  the  individually- 
fed  rams  tended  to  show  slightly  deeper  penetration  than  the  rams 
under  pasture  condition.    This  fact  seems  worth  noting  since  the 
individually-fed  rams  also  produced  more  clean  wool  than  the  group- 
fed  rams.    Final  conclx^f^one  vnii  i>e  'b.^a&ci  on  x^e^jults!  rix>m  all  four 
years  of  t-hls  stxidy. 
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IMPROVEI^^  OF  NAVAJO  SHEEP  BY  LINE  BREEDING 
AND  SELECTION  WITHIN  THE  NAVAJO  STRAIN 


The  Navajo  sheep  are  iinportant  in  this  area  because  they  have 
survived  several  centuries  of  virtually  natural  selection  under  arid 
southwestern  conditions •    They  are  therefore  well  adapted  to  this 
environment  in  their  ability  to  live  and  reproduce  under  sparse  feed 
conditions.    Since  there  is  no  longer  available  any  other  source  of 
Navajo  sheep,  it  is  iniportant  to  preserve  and  iirprove  these  sheep 
for  use  in  crossbreeding  and  for  developing  highly  productive  sheep 
adapted  to  this  area. 

Number  of  rams  used,  age  at  lambing,  and  body  weight  and  fleece 
characteristics  at  yearling  age  are  presented  in  Table  3.    The  data 
are  averaged  by  five  year  periods  from  19hl  to  1956  and  by  years  from 
1957  to  date. 
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TABLE  3«    YEARLING  TRAITS  CF  NAVAJO  SREEDIKG  RAMS 


Year 


Yearling 
Age  at  Body- 
No.  of    Lambing  Weight 
Rams      (years )      (lbs • ) 


20 

22 


3.1 
3.0 


112.7 


Fleece  Weights 
Grease  Clean 

(lbs , )    (lbs.)    Grade    (cms. ) 


7.13 
5.56 


k.62 

3M 


5iis 


Staple  Medullated 
Length  Fibers 
(percent ) 


15.? 
10.7 


0.5 


1957 

3 

2.3 

105.3 

5.35 

3.59 

58s 

12.0 

.2 

1958 

3 

2.0 

93.0 

U.57 

2.78 

6hs 

8.9 

•0 

1959 

3 

2.0 

118.7 

5.U7 

3.13 

60s 

10.2 

•0 

I960 

3 

2.0 

122.3 

5.50 

3.35 

58s 

9.9 

.1 

?57-60 

12 

2.1 

5.22 

3.21 

60s 

10.2 

.1 

The  rams  used  for  breeding  in  both  1959  and  I96O  were  heavier  bodied 
and  produced  greater  amounts  of  both  grease  and  clean  wool  that  the  average 
cf  all  rams.    Selection  for  freedom  from  medullated  fibers  resulted  in 
selecting  shorter  staple  rams  in  both  years.    The  1959  rams  had  fleeces 
that  graded  finer  than  average,  while  the  rams  used  in  I96O  had  fleeces  of 
average  fineness. 
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CHARACTERISTICS  OF  NAVAJO  BREEDING  EI^S 


Yearling  body  weight,  yearling  fleece  and  fiber  traits,  and  age 
at  lambing  are  presented  in  Table  h  for  the  Navajo  breeding  ewes. 
These  data  are  averaged  by  five  year  periods  from  19^7  to  1956,  and 
by  years  from  1957  to  date. 


TABLE  h*    CHARACTERISTICS  OF  NAVAJO  BREEDING  EWES  AS  YEARLINGS 


1 

Year 

No. of 

Ewes 

Age  at 

Lambing 

(years) 

18  Month 
Weight 
(lbs.) 

Fleece  Weight 
Grease  Clean 
(lbs.)  (lbs.) 

Grade 

Staple 
Length 
(cms.) 

Keinp 
(per- 
cent) 

Medullated 

Fibers 
(percent) 

19U7-$1 

660 

5.5 

99.7 

5.27 

3.hh 

58s 

10.0 

0.ii 

1.2 

1952-56 

582 

k.S 

97-2 

5.05 

2.92 

58s 

10. ii 

•1 

1.2 

1957 

75 

3.2 

93.2 

3.93 

2.53 

62s 

9.6 

.0 

•02 

1958 

98 

3.6 

92.1 

k.io 

2.61; 

60s 

•0 

.02 

1959 

115 

ii.O 

95.9 

li.lO 

2.65 

60s 

9.14 

.0 

.02 

I960 

108 

h.l 

96.5 

i;.08 

2.57 

60s 

9.1 

•0 

.05 

1957-60 

396 

3.8 

9U.6 

h.06 

2.60 

60s 

9.h 

.0 

.03 

The  Navajo  ewes  selected  for  breeding  in  1959  and  I960  were  slightly 
older  than  those  selected  the  preceding  two  years,  but  they  were  younger 
than  the  19U7  to  1956  averages.    Decreasing  body  weights  in  recent  years 
caused  some  concern,  and  it  was  decided  to  increase  selection  intensity 
for  this  trait.    The  result  was  that  the  18  months  weight  of  the  ewes 
bred  in  1959  and  I960  averaged  3.6  pounds  heavier  than  those  for  1957 
and  1958. 

Staple  length  has  shown  a  steady  decrease  in  length  since  1955,  and 
represents  selection  against  the  coarser  and  longer  outer coat  fibers. 
Also  since  1955 ^  the  breeding  ewes  have  had  fleeces  that  averaged  less 
than  one  tenth  of  one  percent  kemp.    For  the  two  years  1959  and  I960, 
there  was  only  one  ewe  (in  I960)  that  had  any  kemp  fibers.  The 
percentage  of  mediallated  fibers  increased  slightly  in  I960  over  the 
previous  three  years.    This  is  probably  due  in  part  to  relaxed  selective 
pressure  for  thie  trait  which  accompani&d  the  increajF?ed  selection  for 
body  weight. 
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LAMB  PRODUCTION  CF  NAVAJO  MATINGS 


Lanib  production  in  the  Navajo  line  is  summarized  in  Table  5» 
For  the  years  1937  through  1951,  the  percentage  of  ewes  lambing 
was  based  on  the  number  of  ewes  bred,  but  from  1952  to  date,  it 
is  based  on  the  numbers  of  ewes  bred  and  still  in  the  flock  at 
lambing  time.    In  this  way  the  percentage  of  ewes  lambing  is  an 
indication  of  fertility  that  is  not  confounded  with  past  breeding 
death  losses.    The  figure  is  affected  by  the  fertility  of  both 
rams  and  ewes*    The  percentage  of  lambs  born  of  ewes  lambing  is 
based  on  all  lambs  born,  whether  dead  or  alive,  of  those  ewes 
actually  having  lambs.    This  value  minus  100  gives  the  percentage 
of  ewes  having  twins.    The  percentage  of  lambs  weaned  of  live 
lambs  born  is  a  measure  of  lamb  survival  from  birth  to  weaning, 
and  the  percentage  of  lambs  weaned  of  ewes  bred  is  a  combination 
of  the  first  three  values  plus  any  effects  of  ewe  loss  after 
weaning.    The  average  weaning  weights  for  the  years  1937  through 
I9I46  are  unadjusted  for  any  meaairable  environmental  effects, 
and  represent  a  growth  period  of  about  lUO  days.  Beginning 
in  I9U7,  the  weaning  weights  are  adjusted  to  a  constant  age  of 
120  days  and  are  corrected  for  type  of  birth  and  rearing  of  the 
lamb  and  age  of  the  dam. 

The  percentage  of  ewes  lambing  has  remained  constant  the 
past  four  years,  and  is  higher  than  the  previous  20  year  average. 
The  average  weaning  weight  of  60,6  pounds  in  I96O  is  the  third 
highest  recorded  since  the  line  was  established  in  1937.    It  is 
exceeded  only  by  19U3  and  19iil  when  average  weights  of  6l,5  and 
63. h  pounds,  respectively,  were  achieved.    However,  the  weights 
for  I9U3  and  19Ul  were  not  adjusted  for  environmental  effects, 
so  the  data  are  not  strictly  con^arable.    Pounds  of  lamb  weaned 
per  ewe  bred  was  also  above  average  in  I960,  and  is  the  highest 
recorded  since  1953 • 
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NAVAJO  WEAIJLING  LAMBS 


Fleece  and  body  traits  of  Navajo  weanling  lambs  are  presented 
in  Tables  6  and  7.    Weanling  lairibs  are  scored  by  a  committee  of 
three  Animal  Husbandmen  at  weaning  time,  in  September.  Weaning 
weights  and  the  average  committee  scores  for  type  and  condition  are 
adjusted  to  a  constant  age  of  120  days,  and  for  the  effects  of  age 
of  dam  and  type  of  birth  and  rearing  of  the  lamb.    Face  covering 
scores  are  not  adjusted.    Scoring  may  vary  slightly  from  year  to 
year,  because  the  committee  members  are  not  always  the  same.  The 
scores  taken  in  any  one  year,  however,  can  be  used  to  compare 
different  groups  of  lambs,  since  all  lambs  are  scored  by  the  same 
committee  in  any  one  year. 

Very  little  change  can  be  noted  in  any  6f  these  traits. 
Weaning  weights  and  condition  scores  are  dependent  largely  on 
the  environment  of  each  particular  year,  and  on  the  rate  of 
twinning  -  twin  lambs  being  particidary  hard  hit  in  years  of 
poor  feed  conditions.    The  years  1958  and  1959  are  above  average 
for  rate  of  twinning,  but  are  poorer  than  average  in  weaning 
weight  and  condition  score.    Navajo  lambs  are  uniformly  poor  in 
type,  having  a  thin  and  upstanding  conformation.    They  are  slow 
to  fatten  externally,  but  store  considerable  amounts  of  visceral 
fat. 

For  the  years  1952  to  I960,  ram  lambs  have  averaged  5^9 
pounds  heavier  than  ewe  lambs.    The  difference  varied  from  2.3 
pounds  in  1952  to  7.9  pounds  in  1957.    Sex  differences  for  the 
other  traits  are  not  so  marked  nor  consistent.    Face  covering 
scores  have  varied  the  least  of  all.    The  typical  Navajo  lamb 
is  well  open-faced,  and  seldom  has  wool  below  the  eyesi  Once 
adequate  vision  is  established  (a  score  of  3.0  or  better)  there 
is  no  selective  advantage  to  increased  open-f acedness. 

Staple  length  has  been  adjusted  to  a  constant  age  of  120 
days  for  all  years  shown.    Although  rigid  selection  has  been 
practiced  against  kemp  and  medullated  fibers,  a  small  number  of 
lambs  are  encountered  each  year  that  have  an  i^preciable  number 
of  these  objectionable  fibers • 
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TABLE  6.    FACE  AM)  BODY  TRAITS  OF  NAVAJO  XVEANLING  LAMBS 


Tear 

Sex 

No  .of 

vfeaned 

Weaning 
(lbs.) 

lype 
Score 

Score 

Face 

VJU  V  cX  XXlg 

Score 

Score 

1  71 

Ewes 

276 

52,22 

3.1U 

3.22 

2,30 

1.96 

Eures 

Uo 

$5-20 

2.9lt 

2.81 

2.ii9 

2.08 

UP 

PP»M-7 

ail 

60 

"^1 

Rains 

65 

55.50 

3-65 

li.Uo 

2  •OS 

1.65 

Ewes 

61 

50.15 

3.68 

li.33 

2.2ii 

i.:?o 

i960 

Rams 

61 

63.72 

3.U2 

3.58 

2.21 

1.79 

Ewes 

50 

56.8it 

3.59 

3.69 

2.21 

1.66 
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TABLE  7.    FLEECE  CHARACTERISTICS  OF  mVAJO  WEAIJLING  LAMBS 


Eiber  Traits  at  Side 


0  0  apxe 

Fiber 

Medullated 

Lambs 

Length 

Diameter 

Fibers 

Fibers 

coat 

Year 

Sex 

Weaned 

(cms,) 

(microns)  (percent) 

(percent ) 

Score 

1952-56 

Rams 

312 

5*21 

28.0 

2«liO 

•31; 

2.51 

Ewes 

276 

5.19 

28.8 

3.13 

.56 

2.86 

1957 

Rams 

38 

1;*57 

27.6 

•32 

.00 

2.30 

Ewes 

i;0 

5.08 

28.5 

.67 

.00 

2.50 

k5 

^.07 

27.2 

.81 

1.59 

Etjes 

60 

5.13 

27.7 

.21 

.Oil 

1.69 

Rams 

65 

28.8 

.55 

.Oii 

2.00 

Ewes 

61 

$.77 

29.5 

•72 

•05 

1.92 

i960 

Rams 

61 

5.11 

28.5 

.25 

.00 

1.31 

Ewes 

50 

5.62; 

30.1 

.70 

.03 

I.5I1 
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SELECTION  CF  NAVAJO  WEANLING  LAMBS 


Selection  differentials,  relative  emphasis  placed  on  each  trait, 
and  the  expected  genetic  gains  per  generation  for  the  Navajo  weanling 
lambs  for  the  years  1959  and  i960  are  reported  in  Table  8.  The 
selection  differential  is  the  difference  between  the  average  of  the 
selected  lambs  and  the  average  of  all  lambs  from  which  they  were 
selected.    The  relative  emphasis  placed  on  each  trait  is  obtained  by 
dividing  the  selection  differential  by  the  standard  deviation.  The 
expected  genetic  gain  per  generation,  when  selection  is  practiced  in 
one  sex,  is  one-half  the  heritability  times  the  selection  differential. 
When  selection  is  practiced  in  both  sexes,  the  expected  genetic  gain 
per  generation  is  the  sum  of  the  values  of  both  sexes. 

For  those  traits  measured  by  scores,  the  signs  have  been  reversed, 
so  that  the  selection  differentials  indicated  how  much  better  (positive) 
or  poorer  (negative)  the  average  of  the  selected  lambs  were  than  the 
average  of  all  lambs  weaned.    For  those  traits  measured  quantitatively 
(weaning  weight,  staple  length,  fiber  diameter),  the  signs  remain 
untouched,  so  that  a  positive  selection  differential  indicates  that 
the  average  of  the  selected  lambs  was  greater  than  the  average  of  all 
lambs  weaned. 

Among  the  1959  ram  lambs,  the  greatest  en^^hasis  was  placed  on 
fiber  diameter  and  color  score.    Condition  and  outer  coat  scores 
received  the  greatest  emphasis  in  the  1959  ewe  lambs.    In  I960  the 
greatest  emphasis  was  placed  on  weight  in  the  ram  lambs  and  staple 
length  in  the  ewe  lambs.    The  negative  selection  differentials  for 
staple  length  in  both  years  is  desirable  in  this  breed  of  sheep, 
and  indicates  selection  against  the  long,  shaggy  fleeces  that  are 
high  in  outer coat^  kemp  and  medullated  fibers^ 
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YEARLING  HAVAJO  TRAITS 


Characteristics  of  Navajo  yearling  rams  and  ewes  are  presented 
in  Tables  9  and  10.    Body  weights  and  type  and  condition  scores  are 
taken  in  J\me  when  the  sheep  are  approximately  hOO  days  of  age, 
while  the  other  scores  and  measurements  are  taken  in  April,  a  few 
days  before  shearing.    From  19hl  to  19S6  inclusive,  clean  fleece 
weights  were  estimated  by  scouring  small  sanples  of  wool  taken  from 
the  middle  of  the  left  side.    Beginning  in  1957^  the  clean  fleece 
weights  have  been  estimated  by  means  of  the  Neale  fleece  squeeze 
machine.    Data  on  the  rams  have  not  been  adjusted  for  any  environ- 
mental factors.    In  the  ewe  data,  body  weight,  type  score,  conditon 
score,  staple  length,  and  grease  and  clean  fleece  weights  are 
adjusted  for  age  of  dam  and  type  of  birth  and  rearing.    In  addition, 
body  weight  is  adjusted  to  a  constant  age  of  UOO  days,  while  staple 
length  and  fleece  weights  are  corrected  to  a  constant  age  of  365 
days. 

Body  weights  for  both  rams  and  ewes  in  I960  were  the  heaviest 
recorded;  however,  type  and  condition  scores  are  only  average. 
Clean  fleece  weights  were  heavier  in  I960  than  any  time  in  the 
past  ten  years.    Staple  length  was  longer  and  fiber  diameter  coarser 
in  i960  than  in  recent  years.    Conversely,  outercoat  scores  and 
percentage  of  medullated  fibers  were  poorer  in  I960  than  in  the 
previous  three  years. 

In  recent  years,  the  Navajo  sheep  have  been  becomng  smaller 
in  size,  and  they  have  been  producing  a  fleece  that  was  shorter, 
finer,  and  lighter  in  weight  than  is  desirable.    Much  of  this  was 
probably  the  result  of  intensive  efforts  to  remove  kemp  and 
medullated  fibers  from  the  breed.    With  the  switch  in  emphasis  to 
body  size,  fleece  weight,  and  a  coarser  fiber  more  suitable  for 
hand  weaving,  there  has  been  some  concomitant  increase  in  medull- 
ation.    It  is  hoped  that  the  percentage  of  medullation  can  be  held 
at  its  present  level  while  further  increases  are  made  in  body  size 
and  fleece  weight. 
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TABLE  9.    BODY  WEIGHTS  AND  SCORES  CF  NAVAJO  YEARLING  SHEEP 


Body  Face 
No«of     Weight     Type    Condition    Covering  Color 


Tear 

Sheep 

(lbs  J 

Score 

Score 

Score 

Score 

YEARUm 

RA>IS 

1*1 

106.0 

2.93 

2.90 

2.U3 

1.29 

1952-56 

103.1 

3.13 

3.06 

1.57 

1.17 

1957 

u 

9U.5 

3.12 

3.55 

1.89 

1.00 

1958 

13 

112.9 

3*66 

3.60 

1.88 

1.38 

1959 

Hi 

108.9 

3.61 

3.iw 

2.06 

1.36 

I960 

11 

119^7 

2.98 

2.73 

1.43 

1.27 

YEARLING 

El^ffiS 

19ii7-5l 

2hX 

53.6'' 

2.96 

2.81 

2.U0 

1.65 

1952-56 

129 

70.9 

3.12 

3.13 

1.77 

1.62 

1957 

26 

85.3 

3.11 

3.33 

2.10 

1.W 

1958 

30 

80.5 

3.67 

3.81 

2.07 

1,51* 

1959 

37 

82.9 

3.30 

3.00 

2.75 

1.59 

I960 

36 

89.il 

3.25 

3.19 

1.53 

1.67 

*  The  19U7-1951  average  is  pulled  down  below  normal  by  the 
extremely  poor  year  of  1951. 
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TABLE  10.    FLEECE  CHARACTERISTICS  CF  NAVAJO  lEARLINS  SHEEP 


Fleece  Weights     Fiber  Staple  Outer-  Medullated 

No.of     Grease    Clean     Diameter  Length     coat  Fibers 

Year        Sheep      (lbs.)    (lbs>)    (microns )  (cms.)  Score"^  Percent 

YEARLING  RAMS 


la 

6.U0 

3.95 

29.6 

12.8 

2.56 

.67 

1952-56 

la 

h.Bk 

3.06 

26  a 

9.6 

1^93 

.03 

1957 

n 

U.55 

2.85 

23.8 

9.3 

1.00 

.00 

1958 

13 

U.86 

2.98 

25.5 

10.5 

1.38 

.06 

1959 

ih 

5^08 

3.06 

25.7 

10.2 

1.19 

.16 

I960 

11 

5-66 

3.36 

31.0 

l^.h 

2.U5 

.07 

YEARLING  mES 

I9I47-51 

2ia 

5*61i 

3.51 

27.1 

U.U 

3.13 

1.91 

1952-56 

129 

ii.27 

2.69 

2li.7 

9.8 

2.91; 

.33 

1957 

26 

1*27 

2»76 

26.3 

9.2 

1.87 

*02 

1958 

30 

I1.32 

2«78 

26,3 

8.7 

1.62 

.00 

1959 

37 

J4.76 

2«88 

ik.2 

9.0 

1.67 

.11 

i960 

36 

5.58 

3.33 

30.5 

11.0 

1.86 

.23 

*   Scores  for  mitercodt  not  taken  prior  to  19ii.9. 
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IMPROVEMENT  OF  FINE  WOOL  SHEEP  UNDEE  SOUTHWESTERN  CONDITIONS 


The  objective  of  this  project  is  to  test  the  adaptability  and 
usefulness  of  Targhee  and  other  breeds  of  fine  wool  sheep  under 
southwestern  conditions,  and  to  evaluate  and  demonstrate  fine  wool 
sheep  inqprovement  practices  to  Navajo  sheep  producers.  Production 
of  wool  and  lambs  by  Navajo  stockmen  has  generally  been  lower  than 
the  average  produced  by  commercial  stockmen  in  New  Mexico  and 
Arizona.    It  is  estimated  that  about  10  percent  of  the  total  reservation 
wool  production  is  used  for  hand  manufacture  of  rugs,  while  the  remain- 
ing 90  percent  is  sold  on  the  domestic  market,  often  at  an  appreciable 
discount  due  to  inferior  quality.    Crosses  of  Targhee  rams  on  Navajo 
and  Navajo  crossbred  ewes  have  shown  iiiprovement  in  both  quality  and 
quantity  of  lamb  and  wool  produced.    It  is  in5)ortant  to  determine  if 
these  gains  can  be  maintained  by  purebred  Targhee  sheep.  Further- 
more, it  is  essential  to  demonstrate  to  Navajo  stockmen  the 
procedures  to  be  followed  and  the  gains  to  be  made  from  using 
improved  sires  in  a  consistent  breeding  program. 

Three  distinct  lines  of  breeding  are  included  in  this  project. 
Breeding  group  13  was  developed  by  mating  Targhee  rams  to  Navajo 
crossbred  ewes.    Breeding  groups  20,  21,  and  22  are  composed  of 
average  Navajo  reservation  ewes  mated  to  average  reservation  rams, 
Rambouillet  rams  obtained  from  the  Navajo  Tribal  Ram  Pasture 
enterprise,  and  purebred  Targhee  rams,  respectively.    Group  25  is  a 
pure  line  of  Targhee  sheep.    Emphasis  in  this  project  is  placed  on 
staple  length,  fineness,  clean  fleece  weight,  freedom  from  kemp  and 
medullated  fibers,  adaptability,  and  lamb  production.    As  a  result 
of  selecting  for  the  above  traits,  it  is  hoped  to  develop  an  animal 
that  will  produce  a  raiximum  amount  of  wool  of  a  suitable  quality  and 
lambs  that  will  meet  the  requirements  of  feed  lot  operations*  The 
combination  of  thes©  factors  should  produce  a  macimnm  return  on 
sheep  investments. 
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The  characteristics  of  the  finewool  rams  used  for  breeding 
in  1959  and  I960  are  presented  in  Table  11.    It  is  interesting  to 
note  that  the  crossbred  Targhee  rams  in  group  13  were  heavier  at 
yearling  age  than  all  other  rams,  although  the  purebred  Targhee 
rams  of  groups  22  and  2S  vjiDJ.  average  from  20  to  SO  pounds  heavier 
than  the  crossbreds  at  mature  ages.    Group  20  is  the  control  group, 
and  shows  only  slight  differences  between  years. 


Table  H«    Characteristics  of  Finewool  Breeding  Rams 


Yearling 
Yearling        Fiber  Traits,  Side 


Year  and 

No. 

Age  at 

Yearling 

Fleece  Weights 

Staple 

Fiber 

Breeding 

of 

Lambing 

Body  Wt. 

Grease 

Olem 

Length 

Diameter  U.S. 

GroiTp  No. 

Rams 

(years) 

(lbs  J 

(lbs  J 

(Ibsj 

(cms.) 

(microns)  Grade 

1959 

Group  13 

5 

2,0 

129-3 

7.95 

9J; 

22.6        62 »s 

20 

10 

2*0 

110.0 

5.60 

2.8U 

5.0 

19.9        70 » 3 

2L 

10 

22 

10 

3.1 

116.0 

9.0U 

1.36 

8.1 

20.6  70»s 

25 

6 

3.0 

118.U 

12.80 

6.25 

9.5 

23.7  62's 

I960 


Groi:^  13 

3 

2.3 

127.0 

7.87 

3.79 

9M 

22.6 

62's 

20 

10 

2.0 

103.1 

hM 

2.1il 

h.9 

20.8 

70»s 

21 

10 

22 

10 

3*9 

111.3 

10.99 

5.3ii 

9.2 

22.h 

6h's 

25 

6 

3.8 

108.2 

10.20 

li.90 

9.h 

22. k 

6h's 

Rams  used  in  grojxp  21  were  obtained  from  a  private  breeder,  so  yearling 
records  are  not  available. 


Characteristics  of  the  finewool  breeding  ewes  are  presented  in 
Table  12.    Inasmuch  as  the  majority  of  the  ewes  were  bred  in  both 
1959  and  I960,  there  is  very  little  difference  in  the  averages  for 
these  two  years.    Since  195?  however;,  there  has  been  a  gradual 
increase  in  13  months  body  weight,  grease  fleece  and  clean  fleece 
weights,  and  staple  length,    V7ool  fineness  has  remained  practically 
constant  however,  while  medullatsd  fibers  have  been  reduced  to 
approximately  0.01  percent  and  are  no  longer  reported. 

Of  the  five  breeding  groups,  line  13  has  the  longest  and 
coarsest  fibers  and  heaviest  fleece  x^eights,  while  line  20,  which 
is  the  unselected  group,  has  the  shortest  staple  and  lightest  fleece 
and  body  weights.    The  purebred  Targhees  (line  25)  have  the  heaviest 
body  weights.    Average  age  of  the  breeding  ewes  has  also  increased 
d'se  to  the  necessity  of  keeping  the  foundation  ewes  in  the  flock 
during  these  early  years  of  this  project. 

Table  12.    Characteristics  of  Finewool  Breeding  Ewes. 


Yearling 
Yearling        Fiber  Traits,  Side 
No.    Age  at       18  Mos.    Fleece  Weights    Staple  Fiber 
of     Lambing    Body  Wt.    Grease    Clean     Length   Diameter    U.  S. 
Ewes    (years)      (lbs.)      (ibso)    (lbs. )    (cms. )    (microns)  Grade 

1959 


Group  13 

112 

h.O 

103.6 

6.08 

3.01 

8.1 

21.1 

6ii»s 

20 

112 

3.7 

97.1 

5.32 

2.38 

5.3 

19.9 

70's 

21 

113 

98.3 

5.76 

2.57 

6.3 

19.1 

80«s 

22 

105 

101. 8 

5.53 

2e6^ 

6.1 

20.0 

70»s 

25 

68 

111»0 

6*01 

2.93 

7.0 

19.3 

80's 

I960 


Group  13 

116 

h.O 

102.7 

6.11; 

2.98 

8.3 

21.1; 

20 

122 

3.8 

96.3 

5.33 

2.39 

5.1i 

19.9 

70 's 

21 

110 

ii.O 

99.0 

6.02 

2.61 

6.5 

19.0 

80's 

22 

U7 

%9 

103.5 

5.81 

2.75 

ejx 

20.0 

70's 

75 

73 

li.l 

109*2^ 

6.02 

2.85 

7.1 

19.3 

30's 

Totals  and 
Averages 


19^5 

li31 

3M 

96.3 

5.19 

2.11; 

6.1 

70's 

1956 

k32 

3M 

97.1; 

5-00 

2.11 

5^5 

70»s 

19f^7 

373 

3.9 

102.5 

5.08 

2.25 

6.1 

70's 

1958 

hS3 

3.5 

lOlJi 

5.51; 

2*52 

6.1; 

70»s 

1959 

510 

3.9 

101.7 

5.73 

2,68 

6.5 

19.9 

70«s 

.T960 

538 

3^9 

101.6 

5.70 

6.7 

2O.,0 

70»3 

Year  and 

Breeding 
Group  No. 
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Table  13  sTiininarizes  the  lamb  production  of  the  five  lines  of 
finewool  breeding  ewes.    The  percentage  of  ewes  lambing  is  based  on 
the  number  bred  and  still  present  at  lambing  time.    Percentage  of 
lambs  born  includes  all  lambs,  whether  dead  or  alive,  that  were  born* 
This  figure  minus  100  gives  the  percentage  of  twinning.    The  percentage 
of  lambs  weaned  of  lambs  born  alive  indicates  the  rate  of  lamb  siorvival 
from  birth  to  weaning. 

Lamb  production  in  1959  was  only  slightly  different  from  the 
1955  -  i960  average  for  all  traits  measured.    However,  I960,  in  spite 
of  the  lack  of  rainfall,  was  one  of  the  best  years  on  record.    New  high 
values  were  established  for  all  traits  except  percentage  of  lambs  born, 
and  percentage  of  ewes  lambing.    The  percentage  of  lambs  born  was  the 
second  highest  on  record  and  well  above  the  1955-1960  average,  while 
the  percentage  of  ewes  lambing  was  approximately  equal  to  the  six  year 
average.    Among  the  five  breeding  lines,  the  only  readily  apparent 
trend  is  that  line  25 ^  the  purebred  Targhees,  still  lack  hardiness  and 
adaptability  to  this  environment  as  indicated  by  the  low  degree  of 
fertility  (percent  of  ewes  lambing)  and  high  lamb  mortality  (percent 
lambs  weaned  of  lambs  born  alive). 

Table  13*    Lamb  Production  of  finewool  Matings, 

Percent     Average  Percent  Lambs  Average 

Tear  and     No, of  Percent    Lambs  Born    Birth        Weaned_of^^  Weaning  Pounds  of 

Breeding     Ewes    of  Ewes     of  Ewes     Weight  Ev^es    Lambs  Born  Weight    Lamb  per" 

Group  No.    Bred    Lambing     Lambing      (ibs,^)  Bred       Alive  (lbs.)    Ewe  Bred 

1959 


Group  13 

112 

9k*3 

118.0 

8.7 

83.0 

80.9 

56.9 

ii7.2 

20 

111 

82.0 

116.5 

8.6 

86.5 

90.6 

55.0 

W.6 

21 

113 

92,9 

109.6 

8.8 

80.5 

80.5 

57.7 

I16.5 

22 

105 

90,U 

120.2 

9.0 

86.7 

80.5 

61.1 

52.9 

25 

68 

83.8 

121.1 

8*8 

63.2 

62.3 

56.8 

55.9 

i960 

Group  13 

116 

89*6 

118 

10,2 

98.3 

95.0 

71.1 

69.8 

20 

122 

90.2 

125.5 

9.h 

103.3 

91.3 

6I1.5 

66.6 

21 

110 

9i;.5 

llii.6 

10.0 

100.0 

93.2 

68.7 

68.7 

22 

117 

83.8 

131.6 

9.9 

101^.3 

9h.6 

67.1* 

70.3 

25 

73 

78,9 

119*6 

9.9 

68.5 

83.3 

69.7 

1*7.6 

Totals  and 

Averages 

1955 

h31 

82.8 

105.1 

7.9 

60.0 

68.1 

5ii.5 

32.5 

1956 

h32 

89a 

107.0 

9.0 

82,U 

86.6 

63.0 

51.8 

1957 

373 

91.6 

106.9 

8.9 

86.1* 

90.8 

63.3 

5ii.6 

1958 

1^83 

89.5 

125.5 

8.0 

73.7 

72.1 

53.1* 

39.3 

1959 

509 

89.0 

116.6 

8.8 

81.3 

80.2 

57.6 

1*6.8 

i960 

538 

88.0 

122.1 

9.9 

97.0 

92  .li 

68.Q. 

66.0 

ho  - 


FINEWOOL  WEAi^ILING  LAMBS 


Characteristics  of  the  f  jnewool  weanling  lambs  are  presented  in 
Tables  Ih  and  l5»    Weaning  weight  and  type  and  condition  scores  have 
been  adjusted  to  a  constant  age  of  120  days  and  for  the  effects  of 
age  of  dam  and  type  of  birth  and  rearing.    Staple  length  has  been 
adjusted  to  a  constant  age  of  120  days* 

Ram  lambs  averaged  6,0  pounds  heasvier  in  1959  and  6,6  pounds 
heavier  in  I960  than  ewe  lambs,  and  were  slightly  better  than  the 
ewes  in  type,  condition  and  color  scores.    Ewe  lambs,  on  the  other 
hand,  had  slightly  better  face  scores,  and  had  longer  and  coarser 
wool  than  the  ram  lambs.    Ewe  lambs  also  had  slightly  more  kemp  smd 
medullated  fibers  than  the  rams. 

Ram  and  ewe  lambs  averaged  12 ^li  and  11,8  pounds  heavier, 
respectively,  in  I960  than  in  19$9«    Type  scores  were  one-third  of 
a  grade  better  in  I960  than  in  1959>  while  the  I960  condition  scores^ 
averaged  nearly  a  full  grade  better  than  those  in  19$9.    Face  and 
outercoat  scores  and  the  percentage  of  medullated  fibers  were  also 
slightly  improved  in  I960  over  the  previous  year.    Weanling  fleece 
averaged  about  one  cm»  shorter,  but  one  micron  coarser  in  I960  than 
in  1959.    Color  scores  and  the  percentage  of  kemp  fibers  were  slightly 
poorer  in  I960  than  in  1959. 

Gro\:55  13  lambs  had  the  longest  staple,  coarsest  fibers  and 
best  face  covering  score  in  both  sexes  for  both  years.    In  most 
cases  they  also  had  the  highest  percentage  of  kemp  and  medullated 
fibers  and  the  poorest  outercoat  scores.    However,  in  I960,  the  lambs 
in  group  13  were  superior  for  weaning  weight  and  type  score,  and 
were  second  best  in  condition  score.    The  group  20  lambs  (the 
control  group)  were  the  poorest  for  weaning  weight,  staple  length, 
and  type,  condition,  and  color  scores.    Lambs  in  group  21  had  the 
finest  and  most  uniform  fleeces,  but  they  also  had  the  greatest 
amount  of  face  covering.    On  a  within  sex  within  year  basis,  the 
ewe  lambs  in  this  group  seemed  to  rank  higher  than  the  rams  for 
weight,  type  and  condition.    The  lambs  in  group  22  were  above 
average  in  weight,  type  and  condition,  and  were,  in  fact,  top  in 
these  traits  for  1959.    These  lambs  have  good  staple  length,  and 
are  generally  exceeded  in  this  trait  only  by  group  13.    The  pure- 
bred Targhee  lambs  (group  25)  were  near  average  for  most  traits. 
The  greatest  weakness  of  this  line  is  its  lack  of  hardiness  or 
adaptability  to  southwestern  conditions  as  evidenced  by  the  low 
rate  of  survival  and  small  numbers  of  lambs  weaned.    In  I960  it  was 
necessary  to  save  86  percent  of  the  ram  lambs  and  95  percent  of  the 
ewe  lambs.    Progress  in  group  25  will  necessarily  be  slow  until 
such  time  as  nimibers  and  survival  rat^  ore  isufflrlent  to  allow  for 

a  greater  intensity  of  welcctiojfl* 
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TABLE  m»    FACE  AW  BODY  TRAITS  OF  FIMOOL  WEMILING  LAI4BS 


Year  and 
Breeding 
Group  No. 

1959 


Sex 


Weaning  Face 
No.  of     Weight       Type     Condition   Covering  Color 
Lambs      (ibso)       Score       Score        Score  Score 


i960 


13 

Rams 

38 

59.1 

3.22 

3.87 

2.77 

1.11 

20 

U5 

57  a 

3.51 

U.OO 

3.25 

1.33 

21 

i;2 

58,8 

3.35 

I;.06 

3.U7 

1.02 

22 

50 

62«9 

3.08 

3.62 

3»12 

1.00 

25 

19 

59.5 

3.35 

l4»10 

2*88 

1.00 

13 

Ei^es 

52 

52.9 

3.30 

3.86 

2.68 

1.10 

20 

50 

52.2 

3.55 

li.08 

3. OX 

1.52 

21 

U9 

53.7 

3Ji5 

lj.,02 

3.27 

1.02 

22 

la 

56.2 

3.27 

3.82 

2.95 

1.02 

53  .U 

3.29 

U.02 

2.85 

1.13 

) 

13 

Rams 

52 

7li.It 

2.66 

2.93 

2.72 

i.oU 

20 

62 

69.5 

3.29 

3.21 

3*26 

1.89 

21 

67 

71^7 

3.05 

3.15 

3.52 

1.09 

22 

61 

72.0 

2c  82 

2.95 

2.92 

1.00 

^ 

29 

73.9 

2.67 

2.79 

2.66 

1.03 

EWBS 

61 

67. li 

2.79 

2»92 

2.59 

1.05 

20 

61 

62»9 

3.50 

3.32 

2.97 

2.13 

h2 

65.1 

3.11 

3.13 

3.17 

1.07 

22: 

58 

66.7 

2.83 

2.88 

2.68 

1.12 

21 

63.8 

2.91 

2.99 

2.71 

1.05 

Totals  & 
Averages 


1959 

Rams 
Ewes 

191; 
216 

59.6 
53.6 

3.29 
3.38 

3.90 
3.96 

3.13 

2^96 

1.10 
1.17 

I96Q 

Rams 
Ewes 

271 
2ii3 

72.0 
65J+ 

2.9lt 
3.0ii 

3. Oil 
3.05 

3*08 
2.82 

I.2I1 
l*3it 

TABLE  15,    FLEECE  CHARACTERISTICS       FINEWDOL  WEANLHIG  LAMBS 


Year  and 
Breeding 
Group  No. 

1959 
Group  13 

a 

25 

13 
20 
21 
22 
25 

I960 

Group  13 
20 
21 
22 
25 

13 
20 
21 
22 
25 

Totals  <§c 
Averages 

1959 


I960 


 Fiber  Traits  at  Side  

Staple     Fiber       14edullated    Kemp  Outer- 

No.ftf    Length    Diameter       Fibers     Fibers  coat 

Sex     Lair.bs    ( cms « )    (microns)  (percent)  (percent)  (score) 


Rams. 

38 

5.01 

25.01 

.27 

.00 

1.11 

ii5 

3.06 

23.22 

.06 

.00 

1.10 

k2 

3.8U 

22. 5U 

•03 

.00 

1.03 

50 

3,97 

23,59 

.OU 

.00 

1.00 

19 

3.38 

22,09 

.02 

.00 

1.05 

Ewes 

52 

5,60 

26,lil 

.08 

.00 

1.09 

50 

3.0i4 

23. 8U 

.28 

.00 

l.o6 

h9 

ii,35 

23.01 

,06 

.00 

1.01 

hi 

U.OB 

2U.22 

•oU 

.00 

1.01 

2h 

3.92 

23.21 

.02 

.00 

1.00 

Rams 

52 

3.75 

25.60 

.15 

.03 

1.00 

62 

2.12 

25.30 

.03 

.00 

1.02 

67 

2.80 

22.20 

.00 

.00 

1.00 

61 

3.28 

2I4.87 

.oU 

.00 

1.00 

29 

2.97 

2U.6U 

.01 

.01 

1.00 

Ewes 

61 

3.96 

26.20 

.ho 

.09 

i.oU 

61 

2,13 

25.21 

•01 

.01 

1.00 

h2 

3.10 

23.32 

.00 

.00 

1.00 

58 

3.72 

25,62 

.02 

.00 

1.01 

21 

3.06 

2U.92 

.oil 

.00 

1.00 

Rams 

191; 

3.88 

23. Ul 

.09 

.00 

1.06 

Ewes 

2:.6 

i;.25 

2U.27 

.11 

.00 

l.Oii 

Rams 

271 

2.95 

2U.It2 

.05 

.01 

1.00 

Ewes 

2lt3 

3.22 

25.19 

.11 

.03 

1.01 
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SELECTION  PRACTICED  ON  FINEVTOL  loJEANLING  LAiffiS 


Selection  differentials,  the  relative  emphasis  placed  on  each 
trait,  and  the  expected  genetic  gains  per  generation  are  summarized 
in  Table  16.    The  selection  d^JTf erentials  represent  the  average 
differences  between  the  selected  lambs  and  all  lambs  x^eaned  after 
corrections  for  environmental  influences  have  been  made.  Positive 
selection  differentials  for  weaning  weight  are  highly  desirable  and 
indicate  selection  of  animals  above  average  for  this  trait.  With 
staple  length,  a  positive  selection  differential  is  normally  desir- 
able,  however,  in  these  lambs  a  negative  value  for  staple  length 
usually  indicates  selection  against  the  longer,  coarser,  and  shaggier 
fleeces.    Negative  selection  differentials  for  fiber  diameter 
indicates  selection  of  animals  with  finer  fleeces  which  is  desirable* 
For  all  other  traits,  which  are  measured  by  the  scoring  method,  the 
signs  have  been  reversed  so  that  a  positive  selection  differential 
represents  selection  for  the  superior  animals.    The  zero  or  very 
low  selection  differentials  for  color  and  outercoat  scores  indicate 
that  the  group  is  free  or  nearly  free  of  these  objectionable  traits • 

The  relative  emphasis  placed  on  each  trait,  sometimes  called 
the  relative  intensity  of  selection,  is  obtained  by  dividing  the 
selection  differential  by  the  standard  deviation. 

The  expected  genetic  gain  per  generation  from  selection  in 
only  one  sex  is  the  selection  differential  times  one-half  of  the 
heritability.    The  sum  of  the  products  for  both  sexes  gives  the 
net  expected  genetic  gain  per  generation  from  selection  practiced 
at  weanling  age  on  both  sexes.    These  are  only  tentative  gains, 
however,  because  not  all  lambs  saved  at  weaning  will  be  permitted 
to  produce  offspring.    This  is  especially  true  in  the  rams  where 
considerable  selection  is  practiced  at  later  ages,  but  in  the  ewes 
most  of  the  effective  selection  is  made  at  weaning  age. 

All  rams  are  culled  in  groups  21  and  22.    Ewes  saved  from 
these  groups  are  mated  to  rams  obtained  from  other  sources.  The 
rams  in  group  20,  the  control  group,  are  selected  at  random,  and 
it  is  noted  that  the  selection  differentials  are  generally  quite 
small.    It  could  not  be  expected  that  random  selection  would  give 
zero  selection  differentials  for  all  traits.    Over  a  period  of 
years  however,  the  positive  selections  should  be  more  or  less 
balanced  by  the  negative  selections.    At  present  all  ewe  lambs  in 
this  group  are  saved.    If  necessary  they  are  culled  at  random  at 
yearling  age.    As  soon  as  numbers  permit  however,  the  ewe  lambs  in 
grot^  20  will  also  be  select od  at  randojn  at  weanling  ag©« 
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SELECTION  PRACTICED  ON  FINEWOOL  TOINLING  LAMBS,  COMT, 


Heritability  estimates  for  all  traits  except  face  covering,  color 
and  outercoat  scores  were  computed  from  the  records  of  Navajo  and  Navaj 
crossbred  lambs  produced  from  19hl  to  1953>  inclusive.    They  are  applic 
able  to  the  extent  that  they  are  still  representative  of  the  present 
sheep.    The  heritability  estimate  for  face  covering  score  is  that 
obtained  on  range  Targhee  and  Columbia  lambs  at  the  U.  S.  Sheep 
Experiment  Station,  Dubois,  Idaho.    Thus  the  estimate  of  the  expected 
genetic  gains  per  generation  for  face  covering  score  is  accurate  only 
to  the  extent  that  the  Dubois  heritabili"l>y  estimate  is  representative 
of  the  lambs  at  this  station.    Heritabilities  for  color  and  outercoat 
scores  have  not  been  computed. 
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FINEWOOL  YEARLING  EWES  AlflD  RAjyiS 


Characteristics  of  the  finewool  yearling  ewes  and  rams  are 
presented  in  Tables  17  and  18.    Body  weights  and  type  and  condition 
states  were  recorded  in  Jtme  at  approximately  hOO  days  of  age.  All 
other  traits  were  measured  in  April  at  shearing  time,  or  a  few  days 
before.    Body  weights  have  been  adjusted  to  kOO  days  of  age,  while 
staple  length  and  fleece  weights  have  been  corrected  to  36$  days  of 
age.    In  addition,  these  traits  in  the  ewes  have  also  been  adjusted 
for  the  effects  of  age  of  dam  and  type  of  birth  and  rearing* 
Correction  factors  for  the  yearling  rams  have  not  been  determined^ 

Body  weights  and  type,  condition,  and  face  scores  were 
improved  in  I960  over  1959,  while  both  years  were  superior  to 
recent  previous  averages.    Fleece  weights,  both  grease  and  clean, 
were  also  heavier  in  I96O  than  in  19S9.    Staple  length  showed  mixed 
changes,  with  some  groups  having  longer  staple  in  I960,  while  the 
others  were  better  in  1959.    Fiber  diameter  was  coarser  in  all 
groups  in  I960  than  in  1959,  and  is  no  doubt  a  greater  reflection 
of  improved  nutrition  than  it  is  selection  for  coarser  fleeces. 
Outer coat  scores  were  slightly  poorer  in  the  rams  and  slightly 
improved  in  the  ewes  for  i960,  as  compared  with  1959 •  The 
percentage  of  medullated  fibers  showed  a  slight  increase  in  I960, 
which  is  undesirable^ 
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TABLE  17.    BODY  WEIGHTS  AND  SCORES  OF  FINEWOOL  lE^INGS 


Year 

Sex 

Breeding 

oup 

N\Mber 

Sheep 

June 

Body 

(lbs.) 

lype 
Score 

V  oriv-uL  0  ion 
Score 

Face 

oov erxng 
Score 

Score 

1959 

Rains 

13 

12 

120*5 

2.6ii 

2.ii0 

2.56 

1.08 

20 

15 

103.3 

3.1i3 

2.90 

3.1ii 

le73 

25 

lit 

I2U.I 

2c60 

2.13 

3.27 

1.00 

Ewes 

13 

31 

89.3 

2.i;8 

2.10 

2.2i; 

1.00 

ir\ 
dX) 

4U 

ft).  0 

0  oil 

i-.  (J 

£1. 

on  'a 

x*Uf 

22 

36 

93.8 

2.23 

2.35 

1.39 

25 

18 

95.6 

2.35 

1»98 

2.55 

1.00 

i960 

Rams 

13 

13 

135.0 

1»83 

1.52 

^%  ^  Cm- 

2.05 

1.00 

20 

Hi 

116.2 

3.02 

2J16 

2.52 

1.50 

25 

11 

137.2 

1.61; 

l.ii5 

2Ji7 

1.18 

Evies 

13 

1^5 

89.5 

2»58 

2.50 

1.61 

1.09 

20 

19 

88.7 

3.08 

2.88 

2.22 

1.6Q 

21 

39 

9U»8 

2.73 

2.6ii 

2.77 

1.00 

22 

35 

9U.9 

2.i;l 

2.3U 

2.2ii 

l.lii 

25 

20 

9U.7 

2.30 

2.39 

1.95 

1.00 

-   50  w 


TABLE  16^    FLEECE  CHARACTERISTICS  OF  FINEV7Q0L  YEARLINGS 


Percent 


Sex 

Breeding 
Group 
Num.ber 

No.of 

Sheep 

Fleece  weights 
Grease  Clean 
(lbs J    (lbs J 

Staple 
Length 
(cms.) 

Fiber 
Diameter 
(microns ; 

Outer- 

coat 
Score 

Medull 

ated 
Fibers 

Rams 

13 

12 

3.65 

9.08 

2h.O 

1»00 

.00 

15 

1;.98 

20.7 

1.00 

.00 

6.89 

7  96 

20*ii 

1.00 

.00 

4>J  W 

13 

31 

6.25 

2.61 

9  ..03 

21.7 

1.08 

.13 

20 

Cm  W 

iiO 

5.23 

2^11i 

5.3ii 

?0.1i 

1-lii 

.00 

21 

29 

6.30 

2«50 

6.72 

19»2 

1.03 

.00 

22 

36 

6.13 

6.67 

20.1 

1.02 

.03 

18 

19.3 

1.06 

.00 

Ram/T 

13 

13 

8.50 

ll.Ol 

9  68 

1  0^ 

.03 

20 

111 

6.08 

2.86 

1.07 

.00 

2S 

11 

7.51; 

3.36 

6.38 

23.5 

1.00 

.00 

Eues 

13 

7*09 

3.5U 

8*12' 

23.0 

1.03 

.03 

20 

5-83 

2.87 

5a7 

23.7 

1.05 

•01 

a. 

59 

7  ♦SI 

3^38 

6.81 

1.00 

.00 

22 

35 

6.98 

3.39 

6.66 

22.3 

1.00 

a5 

2$ 

20 

7^07 

3Ji8 

6.9ii 

22.9 

1.00 

.00 

51 
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IMPROVEMENT  OF  COARSE  WOOL  SHEEP  FOR  THE 
PRODUCTION  OF  WOOL  SUITABLE  FOR  NAVAJO  HAM)  WEAVING 


The  objectives  of  this  project  are  to  develop  and  improve 
crossbred  sheep  producing  quarter,  or  low  quarter  blood  wool, 
suitable  for  Navajo  hand  weaving,  which  are  adapted  to  south- 
western ranges,  and  to  provide  a  soijrce  of  rams  for  Navajo  producers 
of  weaving  wool.    Part  of  the  wool  produced  by  Navajos  is  woven  into 
rugs  and  blankets,  which  adds  to  their  rather  meager  income. 
Consequently,  production  of  wool  suitable  for  hand  weaving  is  still 
important  to  the  Navajo  economy.    Emphasis  has  been  placed  on 
selecting  breeding  animals  displaying  hardiness,  adaptability,  body 
size,  good  staple  length,  and  clean  wool  production^ 
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TABLE  19.    CHARACTERISTICS  CF  COARSEITOL  BREEDING  RAMS,  AS  YEARLINGS 


June 

Year  and       No.    Age  at       Body  Fleece  Weights  Staple     Fiber  Medullated 

Breeding       of     Lambing    Weight  Grease    Clean  Length   Diameter  Fibers 

Group  No^    Rams    (years)    (lbs»)  (lbs. )    (lbs« )  (cms,)  (microns)  Percent 

1959 


QrouD  16 

1^ 

2.0 

130.0 

6.6I1 

3-70 

10.7 

28.6 

.32 

23 

10 

3.1 

91^.1 

5.36 

3.3ii 

9.7 

25.6 

♦00 

Group  16 

h 

2.0 

I2U.8 

6„81t 

U.IO 

11. U 

28.9 

•00 

23 

10 

3.3 

102.7 

S.kh 

3.22 

10.ii 

27.0 

.13 

Totals  & 

Averages 

1950-56 

118 

3.h 

121.7 

8.56 

5.03 

12.2 

30.1 

.03 

1957 

13 

2.h 

109.1; 

7.12 

ii.89 

12.8 

25.6 

.00 

1958 

13 

2.3 

97.3 

S.83 

3.66 

9.8 

2h.6 

.00 

1959 

Ih 

2.8 

loii.U 

6.hk 

3.hh 

9.9 

26.5 

.09 

i960 

Ih 

2.9 

109^0 

5,8h 

3M 

10.7 

27.5 

.09 

53 


COARSEWOOL  BREEDING  FLOCK 


Characteristics  of  the  coarsewool  rams  and  ewes  that  were  used 
for  breeding  in  the  years  1959  and  I960  are  presented  in  Tables  19 
and  20,    The  rams  that  were  used  in  groups  l6  and  23  are  of  the  same 
breeding,  and  were  produced  in  group  l6.    The  procedure  has  been  to 
select  the  four  phenotypically  best  yearling  rams  each  fall  for  use 
in  group  l6.    If  these  rams  produce  satisfactory  progeny,  they  are 
used  the  following  year  in  breeding  group  23 •    The  remainder  of  the 
ten  sires  used  in  group  23  are  made  up  of  the  second  choice  yearling 
and  mature  rams  from  group  16.    It  is  for  these  reasons  that  the  rams 
used  in  group  l6  will  nearly  always  average  a  year  younger  and  exceed 
in  all  traits  those  rams  used  in  group  23. 

The  breeding  ewes  of  group  23  are  composed  of  average  Navajo 
Reservation  ewes  obtained  in  1953  or  the  offspring  of  these  ewes 
mated  to  group  l6  rams.    At  the  present  time  the  group  23  ewes  are 
largely  first  and  second  crosses.    In  1959  and  I960,  the  ewes  in 
group  l6  averaged  about  five  pounds  heavier  at  18  months  of  age  and 
produced  from  1/2  to  3/k  pound  more  clean  wool  than  the  group  23 
ewes.    The  group  l6  ewes  also  had  coarser  and  longer  fleeces  with 
a  higher  percentage  of  medullated  fibers  than  those  in  group  23. 
Selection  for  larger  bodied  ewes  has  resulted  in  a  small  but  steady 
increase  in  the  18  months  body  weight  over  the  last  four  years. 
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TABLE  20 >    CHARACTERISTICS  OF  COARSEWOOL  BREEDING  EWES,  AS  YEARLINGS 


Year  and 
Breeding 
Group  No. 

1959 

I 

Gtoup  16 
►  23 


18  Mos. 

No.    Age  at       Body  Fleece  Weight    Staple     Fiber  Mediillated 

of     Lambing    Weight  Grease    Clean    Length  Diameter  Fibers 

Ewes    (years)    (ihs. )  (lbs« )    (lbs. )  (cms, )  (microns)  Percent 


119  3.7  105.1  5.59  3.U3  10.5  25.2 
111       k.i      100.1      5.12      2.71      7.0  22.3 


•31; 
.02 


i960 

Group  16       123        I4.I       106.0       5.59       3.33     10.5  25.1 
23       113        ii.3       101.6       5.17       2.81       7.3  22.6 


.32 
.03 


Totals  & 
Averages 


1950-56 

2778 

k.l 

102.7 

6.50 

3.60 

10.2 

60s* 

•55 

1957 

152 

3.k 

101.2 

1;.95 

2.73 

8.5 

61;  s* 

•13 

1958 

216 

3.6 

101.9 

5.28 

2.88 

8.7 

62s-J^ 

.02 

1959 

230 

3.9 

102.7 

5.36 

3.05 

8.8 

23.8 

•19 

i960 

236 

h.Z 

103.9 

5.39 

3*05 

9^0 

23.9 

•18 

»   Fineness  for  prior  years  reported  in  U.  S.  Grades. 
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IMm  PRODUCTION  OF  COARSEWOOL  MTINGS 


Table  21  summarizes  the  lamb  production  of  the  coarsewool  ewes 
for  the  years  1959  and  I960.    For  the  period  1937  through  1951,  the 
percent  of  ewes  lambing  is  based  on  the  number  of  ewes  bred«  begin- 
ning in  1952,  it  is  based  on  the  number  of  ewes  bred  and  surviving 
to  lambing  time.    The  newer  method  of  computation  gives  an  indication 
of  fertility  that  is  not  confounded  with  post-breeding  death  losses. 
However,  this  percentage  is  affected  by  the  fertility  of  both  rams 
and  ewes.    The  percent  of  lambs  born  minus  100  gives  the  rate  of  twin 
births.    The  percent  lambs  weaned  of  live  lambs  born  measures  the 
survival  rate  of  lambs  from  birth  to  weaning  age.    Average  weaning 
weights  and  pounds  of  lamb  weaned  per  ewe  bred  were  based  on  weights 
taken  at  about  liiO  days  of  age  and  unadjusted  for  any  measurable 
environmental  factors*    From  19li7  to  date,  the  weights  are  adjusted 
to  a  constant  age  of  120  days  and  are  corrected  for  age  of  dam  and 
type  of  birth  and  rearing. 

Average  weaning  weights  and  pounds  of  lamb  weaned  per  ewe  bred 
were  higher  in  I960  than  in  any  previous  year  on  record.    No  definite 
trends  can  be  determined  for  the  other  traits,  nearly  all  of  which 
are  influenced  to  a  considerable  extent  by  yearly  environmental 
differences. 
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TABLE  21^    LAMB  PRODUCTION  OF  COARSEWOOL  MATINGS 


Percent     Average  Percent  Lambs  Average 

Year  and       No. of    Percent    Lambs  Born    Birth  Weaned  of;       Weaning  Pounds  of 

Breeding       Ewes     of  Ewes     of  Evres     Weight  Ewes  Lambs  Born  Vfeight    Lamb  per 

Group  No.      Bred     Lanbing     Lambing      (lbs.)  Bred     Alive       (lbs, )    Ewe  Bred 


1937-iLl 

1216 

88  o3 

126.0 

97*1 

88.8 

59.9 

58*2 

19U24i6 

179U 

79*8 

lii0.6 

89 

81.3 

59 

53.1 

19ii7-5l 

3861; 

79.14 

129.0 

76.6 

76.2 

57.9 

ltlt.3 

1952-56 

1822 

89  .ii 

115.0 

81.0 

8U.3 

60.1 

U8.6 

1957 

152 

At 

9iia 

106, U 

96.1 

98.1 

61j.»0 

59.7 

1958 

215 

90.7 

116.1 

7ii.3 

70.2 

55.6 

li2.6 

1959 

Group  l6 
23 

119 
111 

88.9 
90.0 

100.0 
122.2 

8.80 
9.15 

88.2 
91.0 

91.3 
83.5 

58.8 
59.6 

51.8 
5U.3 

I960 

Group  l6 
23 

123 
113 

93-3 
89. ii 

116.1 
121.8 

10.00 
9.88 

96.7 
108.0 

92.2 
99.2 

72.3 
69.6 

69.9 
75.1 
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COARSEWOOL  WANLBIG  LAMBS 


Fleece  and  body  characteristics  of  the  coarsewool  weanling  lambs- 
are  suinmarized  in  Tables  22  and  23.    Weaning  weights  and  type  and 
condition  scores  are  adjusted  to  a  constant  age  of  120  days  and  for 
the  effects  of  age  of  dam  and  type  of  birth  and  rearing.  Staple 
length  is  corrected  to  a  constant  age  of  120  days* 

Weaning  weight  is  considerably  heavier  in  I960  than  in  1959,  and 
in  fact,  i960  is  the  best  year  on  record  for  this  trait.    Body  type 
and  condition  scores  are  also  improved  in  I960  over  those  of  1959. 
The  scores  recorded  for  these  traits  are  the  average  of  a  committee 
of  three  trained  animal  husbandmen.    Since  these  committees  differ 
from  year  to  year,  the  differences  between  years  are  not  directly 
comparable.    Within  any  one  year  however,  the  committee  remains  the 
same,  and  breeding  group  differences  are  directly  comparable. 

Face  covering  score,  color  score,  and  outercoat  score  are  also 
slightly  improved  in  I960.    These  traits  are  now  quite  satisfactory, 
with  only  a  few  animals  showing  objectionable  amounts  of  color  or 
outercoat.    Animals  with  face  scores  of  3,00  or  less  are  adequately 
open-faced  for  all  purposes. 

Staple  length  was  shorter  in  I960,  but  at  the  same  time  the 
fibers  were  slightly  coarser.    This  situation  no  doubt  is  the  result 
of  the  simultaneous  selection  against  the  extremely  long,  shaggy 
fleece  with  a  high  content  of  outercoat  fibers,  and  for  a  good 
quality  quarter  blood  fleece.    Stringent  selection  against  the  highly 
objectionable  outercoat  fibers  has  tended  to  result  in  the  selection 
of  lambs  that  produce  fleeces  too  fine  for  the  objectives  of  this 
project.    It  has  been  only  within  the  past  several  years,  with  the 
considerably  reduced  incidence  of  outercoat  fibers,  that  selection 
of  lambs  *»rjt.h  trne  qnai  toi'-Wood  I'lo&c^s  has  been  possible* 
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TABLE  22.    FACE  AND  BODY  TRAITS  OF  GOARSEWOOL  WEANLING  LAMBS 


Adjusted 


X     O.JL      CLl  XVal 

Breeding 

No. of 

Weight 

Type 

Condition 

Covering 

C0I02 

Group  No. 

Sex 

Lanibs 

(lbs  J 

Score 

Score 

Score 

Scor« 

1959 

Group  16 

Rams 

S9.0 

3.22 

3.87 

2.77 

1.11 

23 

r'l 

60„U 

3.19 

3.82 

2.90 

1*57 

16 

Ewes 

$0 

53.ii 

3Ui0 

lt.o5 

2.68 

1.59 

23 

hi 

c'f'  /I 

55 .6 

3.28 

2.9U 

2.52 

l.u9 

i960 

Group  16 

Rams 

S7 

7ii.O 

2.Qk 

3.13 

2.58 

IM 

23 

66 

73.5 

2.78 

3.05 

2.57 

1.27 

16 

Ewes 

60 

67,6 

2.Qh 

3.13 

2.58 

23 

5S 

65.0 

2.90 

3.13 

2.53 

1.33 
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TABLE  23.    FLEECE  CHARACTERISTICS  CF  COARSEVJOOL  VJEANLIIK)  LAMBS 


Fiber  Traits  at  Side 


Year  and 
Breeding 
Group  No. 

Sex 

No.  of 

Lambs 

Staple 
Lencth 
(cms, ) 

Fiber 
Diameter 
(microns ) 

Medullated  Kenp 

Fibers  Fibers 
(percent)  (percent) 

Outer- 
coat 
Score 

1959 

Group  16 

Rams 

55 

6.68 

30.2 

2.97 

0.15 

1»60 

^  f .  / 

.83 

.00 

16 

Evres 

so 

7.38 

31.5 

3.09 

.28 

1.67 

U7 

All. 

31»1 

.91 

.00 

i..Jo 

1960 

Group  16 

Rams 

57 

U.7i; 

31.0 

.Hi 

.00 

1.21 

23 

66 

3.92 

28.8 

.3h 

*02 

1.08 

16 

Ewes 

60 

5.67 

33.2 

.23 

.01 

l.i;2 

23 

S5 

29.6 

1»28 

.00 

1.19 
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SELECTION  CfF  COARSE^y^OL  WEANLING  LAMBS 


Selection  differentials,  the  relative  emphasis  placed  on  each 
trait,  and  the  expected  genetic  gains  per  generation  are  presented 
in  Table  21; •    As  noted  for  the  previous  sections:    the  selection 
differential  is  the  difference  between  the  average  of  the  saved  lambs 
and  the  average  of  all  lanibs  from  which  they  were  selected;  the 
relative  emphasis  is  the  ratio  of  the  selection  differential  to  the 
standard  deviation;  and  the  expected  genetic  gain  per  generation  in 
one  sex  is  one -half  the  heritability  times  the  selection  differential* 
Where  selection  is  practiced  in  both  sexes,  the  expected  genetic  gain 
per  generation  is  the  sum  of  the  values  of  the  two  sexes.  Naturally 
these  are  only  tentative  gains,  since  all  animals  selected  will  not 
produce  offspring. 

For  all  traits  that  are  measured  by  means  of  scores,  the  signs 
have  been  reversed  so  that  a  positive  value  indicates  improvement 
for  that  trait.    In  the  other  traits  which  are  measured  quantatively 
(weaning  weight,  staple  length,  and  fiber  diameter),  the  signs  are 
untouched,  so  that  a  positive  value  means  an  increase  in  the  unit  of 
measurement  for  that  trait.    Greatest  emphasis  has  been  placed  on 
weaning  weight,  type,  condition  and  outer coat  scores.    Since  only 
about  one-third  of  the  ram  lambs  are  saved  each  year,  it  has  been 
possible  to  exert  greater  selection  pressure  on  them  than  on  the  ewe 
lambs,  where  two  thirds  or  more  are  saved  each  year,. 
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COARSEV/OOL  YEARLING  TRAITS 


Fleece  and  body  characteristics  of  the  coarsewool  yearling  rams 
and  ewes  are  shown  in  Tables  25  and  26.    June  body  weight  and  type 
and  condition  scores  are  greatly  improved  in  the  yearling  rams  in  I960, 
but  are  only  slightly  better  in  the  ewes.    Clean  fleece  weights  are 
also  considerably  improved  in  I960  in  both  sexes,  with  the  group  23 
ewes  showing  the  greatest  gain  (.77  pounds).    Face  covering,  color, 
and  outer coat  scores  show  fair  to  good  gains  in  I960.    Only  in  the 
case  of  the  group  l6  rams  did  outercoat  scores  deteriorate.  Fiber 
diameter  was  coarser  in  I960,  but  staple  length  remained  virtually 
unchanged.    The  percentage  of  medullated  fibers  increased  in  both 
rams  and  ewes  of  group  16,  which  is  iindesirable. 
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TABLE  BODY  WEIGHTS  AND  SCORES  CF  COARSWOOL  YEARLINGS 


June 


Year 

Sex 

Breeding 
Group 
Number 

No. of 

Sheep 

Body 
Weight 
ObsJ 

Type 
Score 

Condition 
Score 

Face 
Covering 
Score 

Color 
Score 

^  #4  VMM 

lo 

1^ 

111.  f 

2.02 

l.Uo 

Ewes 

16 

30 

89.9 

2.93 

2.76 

2.07 

1.63 

23 

28 

90.7 

2.79 

2.U3 

2.10 

1.71 

I960 

Rams 

16 

15 

139.6 

1.90 

1.92 

1.68 

1.27 

Ewes 

16 

32 

91.8 

2.66 

2.60 

1.U9 

1.U7 

23 

35 

95.9 

2.67 

2.71 

1.6k 

X.h9 
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TABLE  26,    FLEECE  CHARACTERISTICS  OF  COARSEWOOL  YEARLINGS 


Breeding 

Fleece  V/eights 

Staple 

Fiber 

Outer- 

Percent 

Mo  of 

Grease 

Clean 

i./xeuuc  wcX 

Year 

Sex 

Number 

Sheep 

(lbs») 

(Ibsj 

(cms. ) 

(microns) 

Score 

Fibers 

16 

5.98 

3.56 

Oil 

16 

30 

5.89 

3.30 

10.2 

2ii.6 

1.62 

.00 

23 

28 

5.82 

3.28 

8.8 

23.1 

1.26 

•03 

i960 

Hams 

16 

15 

7.85 

1;.08 

11.9 

30.7 

1.U 

.53 

E«res 

16 

32 

6.U9 

3*70 

10.5 

28,8 

l.UO 

♦uo 

23 

35 

6.6Q 

li.05 

8.5 

26.U 

1.11 

.02 
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